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DETAILED ACTION 

1 . This communication is responsive to Amendment, filed 1 1/17/06. 

Claims 25-35, 40-48 are pending in this application. This action is made Final. 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of the 
claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of the various 
claims was commonly owned at the time any inventions covered therein were made absent any 
evidence to the contrary. Applicant is advised of the obligation under 37 CFR 1 .56 to point out 
the inventor and invention dates of each claim that was not commonly owned at the time a later 
invention was made in order for the examiner to consider the applicability of 35 U.S.C. 103(c) 
and potential 35 U.S.C. 102(e), (f) or (g) prior art under 35 U.S.C. 103(a). 
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3. Claims 25, 26, 28-31, 35, 43, 44, 46-48 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Armangau et al. (US Patent No. 6,434,681), in view of Forin et al. (US Patent 
No. 6,175,900). 

As per claim 25, Armangau teaches a method comprising: 

maintaining an active map (i.e. data structure, col 13, lines 25-65) of information 
indicating in-use and free blocks associated with a file system (i.e. a list of pointers to free 
tracks, col 13, line 66 to col. 14, line 7); 

maintaining a set of snapshots (i.e. snapshot copies, col 13, lines 25-57), each snapshot 
representing a state (i.e. the bit map indicates the modified state, col 13, lines 58-65) of said file 
system at a particular point in time (i.e. date/time stamp when the snapshot copy was made, col 
18, lines 18-36); and 

computing a summary map (Fig. 6) of active maps included in at least two of said 
snapshots (i.e. snapshot track 0, snapshot track 1, Fig. 6) (col 14, line 62 to col 15, line 18). 

Armangau does not expressly teach "as a logical union". 

Forin teaches computing a summary map (i.e. a hierarchical bit-map 124, Fig. 8a) as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col 9, lines 
31-41) of active maps (i.e. the bit map, col. 7, lines 13-18) (col 9, lines 9-51). 

It should be noted that the two neighboring free blocks has two pairs of free two-bit 
values 01,01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single 
piece of memory is free having a free two-bit value 01, which is as result of logical union of 01 
and 01. 
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It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau and Forin at the time the invention was mage to modify the system of Armangau to 
include computing a summary map as a logical union of active maps as taught by Forin. One of 
ordinary skill in the art would be motivated to make this combination in order to represent an 
allocation state of the corresponding memory block in view of Forin, as doing so would give the 
added benefit of managing the memory blocks and tracks changes in allocation state via 
hierarchical bit map as taught by Forin (col. 4, lines 24-30). 

As per claim 35, Armangau teaches a method comprising: 

maintaining an active map (i.e. data structure, col. 13, lines 25-65) of information 
indicating in-use and free blocks associated with a file system (i.e. a list of pointers to free 
tracks, col 13, line 66 to col. 14, line 7); 

maintaining a set of snapshots (i.e. snapshot copies, col 13, lines 25-57), each snapshot 
representing a state (i.e. the bit map indicates the modified state, col 13, lines 58-65) of said file 
system at a particular point in time (i.e. date/time stamp when the snapshot copy was made, col 
18, lines 18-36); and 

maintaining a summary map (Fig. 6) of active maps included in at least two of said 
snapshots (i.e. snapshot track 0, snapshot track 1, Fig. 6) (col 14, line 62 to col. 15, line 18); . 

selecting a set of blocks (i.e. a write operation upon a storage location, col 2, lines 12- 
34) maintained by said file system to which perform a write allocation operation (col 2, lines 12- 
65); 
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updating (i.e. placing a pointer to the allocated storage location of the snapshot copy on 
the list of pointers allocated to the snapshot copy, changing the bit in the bit map for the storage 
location of the production data set, col 2, lines 25-65) only a portion of said summary map 
corresponding to said set of blocks, in response to said selecting (col. 2, lines 12-65); and 

performing said write allocation (i.e. performing a write operation upon the storage 
location of the production data set, col 2, lines 35-65) operation in response to said updated 
summary map (col 2, lines 12-65). 

Armangau does not expressly teach "computed as a logical union". 

Forin teaches a summary map (i.e. a hierarchical bit-map 124, Fig. 8a) computed as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col 9, lines 
31-41) of active maps (i.e. the bitmap, col. 7, lines 13-18) (col 9, lines 9-51)., 

It should be noted that the two neighboring free blocks has to two pair of free two-bit 
values 01, 01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single 
piece of memory is free having a free two-bit value 01, which is as result of logical union of 01 
and 01. 

It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau and Forin at the time the invention was mage to modify the system of Armangau to 
include maintaining a summary map computed as a logical union of active maps as taught by 
Forin. One of ordinary skill in the art would be motivated to make this combination in order to 
representing an allocation state of the corresponding memory block in view of Forin, as doing so 
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would give the added benefit of managing the memory blocks and tracks changes in allocation 
state via hierarchical bit map as taught by Forin (col. 4, lines 24-30). 

As per claim 43, Armangau teaches a method comprising: 

maintaining an active map (i.e. data structure, col 13, lines 25-65) of information 
indicating in-use and free blocks associated with a file system (i.e. a list of pointers to free 
tracks, col. 13, line 66 to col. 14, line 7); 

maintaining a plurality of persistent point-in-time images (i.e. snapshot copies, col. 13, 
lines 25-57; snapshot volume, Fig. 5), each persistent point-in-time image representing a state 
(i.e. the bit map indicates the modified state, col. 13, lines 58-65) of said file system at a 
particular point in time (i.e. date/time stamp when the snapshot copy was made, col 18, lines 18- 
36); and 

generating a summary map (Fig. 6) of active maps included in at least two of said 
persistent point-in- time images (i.e. snapshot track 0, snapshot track 1, Fig. 6) (col 14, line 62 
to col 15, line 18); 

Armangau does not expressly teach "as a logical union". 

Forin teaches generating a summary map (i.e. a hierarchical bit-map 124, Fig. 8a) as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col 9, lines 
31-41) of active maps (i.e. the bit map, col 7, lines 13-18) (col 9, lines 9-51). 

It should be noted that the two neighboring free blocks has to two pair of free two-bit 
values 01,01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single 
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piece of memory is free having a free two-bit value 01, which is as result of logical union of 01 
and 01. 

It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau and Forin at the time the invention was mage to modify the system of Armangau to 
include generating a summary map as a logical union of active maps as taught by Forin; One of 
ordinary skill in the art would be motivated to make this combination in order to representing an 
allocation state of the corresponding memory block in view of Forin, as doing so would give the 
added benefit of managing the memory blocks and tracks changes in allocation state via 
hierarchical bit map as taught by Forin (col. 4, lines 24-30). 

As per claim 26, Armangau teaches making write allocation decisions in said file system 
based on said summary map (col. 2, lines 12^65). 

As per claim 28, Armangau teaches said set of snapshots includes at least two snapshots; 
and said computing includes performing a bitwise logical operation on at least two said copies of 
earlier active maps included in said set of snapshots (col. 2 } lines 12-65; col. 14, line 62 to col. 
15, line 18). 

As per claim 29, Armangau teaches making write allocation decisions based on both 
current active map and said summary map (col 2, lines 12-65). 
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As per claim 30, Armangau teaches computing a combination of a current active map and 
said summary map; and making write allocation decisions based on a result of said computing 
(col 2, lines 12-65). 

As per claim 31, Armangau teaches for a selected portion of said summary map; 
identifying a set of snapshots created since recent update of said selected portion; and updating 
said selected portion based on only a most recent one of said snapshots (col. 2, lines 12-65; col. 
4, lines 13-47). 

As per claim 44, Armangau teaches making write allocation decisions in said file system 
based on said summary map (col. 2, lines 12-65; col. 4, lines 13-47). 

As per claim 46, Armangau teaches said generating includes performing a bitwise logical 
operation on at least two said copies of earlier active maps included in said of persistent point-in- 
time images (col. 2, lines 12-65; col. 4, lines 13-47). 

As per claim 47, Armangau teaches making write allocation decisions based on both a 
current active map and said summary map (col. 2, lines 12-65; col. 4, lines 13-47). 

As per claim 48, Armangau teaches determining a combination of a current active map 
and said summary map; and making write allocation decisions based on a result of said 
computing (col. 2, lines 12-65; col. 4, lines 13-47). 
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4. Claims 32, 33, 34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Armangau et al. (US Patent No. 6,434,681), in view of Goldstein et al. (US Patent No. 
6,665,815). 

As per claim 32, Armangau teaches a method comprising: 

maintaining an active map (i.e. data structure, col. 13, lines 25-65) of information 
indicating in-use and free blocks associated with a file system (i.e. a list of pointers to free 
tracks, col. 13, line 66 to col. 14, line 7); * 

maintaining a set of snapshots (i.e. snapshot copies, col. 13, lines 25-57), each snapshot 
representing a state (i.e. the bit map indicates the modified state, col. 13, lines 58-65) of said file 
system at a particular point in time (i.e. date/time stamp when the snapshot copy was made, col. 
18, lines 18-36); and 

maintaining a summary map (Fig. 6) based on an active map includeid in at least one of 
said snapshots (i.e. snapshot track 0, snapshot track 1, Fig. 6) (col. 14, line 62 to col 15, line 
18). 

Armangau does not expressly teach receiving a request to delete a particular snapshot; 
and deleting said particular snapshot, wherein said deleting involves, for a block used by said 
particular snapshot, indicating said blocks is free in said summary map depending on a snapshot 
just prior to said particular snapshot and a snapshot just after said particular snapshot. 

Goldstein teaches receiving a request to delete a particular snapshot; and deleting said 
particular snapshot, wherein said deleting involves, for a block used by said particular snapshot, 
indicating said blocks is free in said summary map depending on a snapshot just prior to said 
particular snapshot and a snapshot just after said particular snapshot (col. 4, lines 41-51). 
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It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau and Goldstein at the time the invention was mage to modify the system of Armangau 
to receiving a request to delete a particular snapshot; and deleting said particular snapshot, 
wherein said deleting involves, for a block used by said particular snapshot, indicating said 
blocks is free in said summary map depending on a snapshot just prior to said particular snapshot 
and a snapshot just after said particular snapshot as taught by Goldstein. One of ordinary skill in 
the art would be motivated to make this combination in order to release blocks in the storage 
pool containing data unique to the base state snapshot and the first state snapshot in view of 
Goldstein (col 4, lines 41-51), as doing so would give the added benefit of the data volume is 
restored by restoring the base state data with data blocks contained in one or more succedent 
backups as taught by Goldstein (col. 2, lines 40-58). 

As per claim 33, Armangau teaches said indicating frees said block only when both said 
block is unused by said snapshot just prior to said particular snapshot; and said block is unused 
by said snapshot just after said particular snapshot (col. 2 } lines 12-65; col 4, lines 13-47). 

As per claim 34, Armangau teaches said snapshot just after said particular snapshot 
corresponds to an active file system (col 2, lines 12-65; col 4, lines 13-47). 

5. Claims 27, 40, 45 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Armangau et al. (US Patent No. 6,434,681), in view of Forin et al. (US Patent No. 6,175,900), 
and further in view of Ofek et al. (US Patent No. 6,092,066). 
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As to claims 27, 40, 45, Armangau and Forin do not expressly teach "summary map is 
computed using an inclusive OR operation". 

Ofek teaches a summary map is computed using an inclusive OR operation (i.e. 
performing a logical inclusive OR operation, col. 11, lines 4-12). 

It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau, Forin and Ofek at the time the invention was mage to modify the system of 
Armangau and Forin to include a summary map is computed using an inclusive OR operation as 
taught by Ofek. One of ordinary skill in the art would be motivated to make this combination in 
order to indicate that the track in the local system is valid while the corresponding track in the 
remote system is no longer valid with respect to the data in the data storage sets in view of Ofek 
{col 11, lines 4-12), as doing so would give the added benefit to reestablish the second data 
storage facility as a mirror of the first data storage facility as taught by Ofek (col. 3, line 47 to 
col. 4, line 5). 

6. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Armangau et al. 
(US Patent No. 6,434,681), in view of Goldstein et al. (US Patent No. 6,665,815), and further in 
view of Forin et al. (US Patent No. 6,175,900). 

As per claim 41, Armangau teaches said summary map (Fig. 6) represents of at least two 
copies of an earlier active map included in at least two of said snapshots (i.e. snapshot track 0, 
snapshot track 1, Fig. 6) (col 14, line 62 to col 15, line 18); 

Armangau and Goldstein do not expressly teach "a logical union". 
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Forin teaches a summary map (i.e. a hierarchical bit-map 124, Fig. 8a) represents as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col 9, lines 
31-41) of at least two copies of an earlier active maps (i.e. the bit map, col 7, lines 13-18) (col 
9, lines 9-51). 

It should be noted that the two neighboring free blocks has to two pair of free two-bit 
values 01, 01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single 
piece of memory is free having a free two-bit value 01, which is as result of logical union of 01 
and 01. 

It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau, Goldstein and Forin at the time the invention was mage to modify the system of 
Armangau and Goldstein to include a summary map represents as a logical union of at least two 
copies of an earlier active maps as taught by Forin. 

One of ordinary skill in the art would be motivated to make this combination in order to 
representing an allocation state of the corresponding memory block in view of Forin, as doing so 
would give the added benefit of managing the memory blocks and tracks changes in allocation 
state via hierarchical bit map as taught by Forin (col 4, lines 24-30), 

7. Claim 42 is rejected under 35 U.S.C. 103(a) as being unpatentable over Armangau et al. 
(US Patent No. 6,434,681), in view of Goldstein et al. (US Patent No. 6,665,815), and Forin et 
al. (US Patent No. 6,175,900), and further in view of Ofek et al. (US Patent No. 6,092,066). 
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As per claim 42, Armangau, Goldstein and Forin do not expressly teach "logical union is 
an inclusive OR operation". 

Ofek teaches logical union is an inclusive OR operation (i.e. performing a logical 
inclusive OR operation, col. 11, lines 4-12). 

It would have been obvious to one of ordinary skill of the art having the teaching of 
Armangau, Goldstein, Forin and Ofek at the time the invention was mage to modify the system 
of Armangau, Goldstein and Forin to include logical union is an inclusive OR operation as 
taught by Ofek. One of ordinary skill in the art would be motivated to make this combination in 
order to indicate that the track in the local system is valid while the corresponding track in the 
remote system is no longer valid with respect to the data in the data storage sets in view of Ofek 
{col 11, lines 4-12), as doing so would give the added benefit to reestablish the second data 
storage facility as a mirror of the first data storage facility as taught by Ofek (col. 3, line 47 to 
col 4, line 5). 

Response to Arguments 
8. Applicant's arguments filed 1 1/17/06 have been fully considered but they are not 
persuasive. 

Applicant argues that: 

A. No logical operation. 

Applicant argues that the difference between the Applicants invention and the Forin 
reference is: 
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Applicant's invention has combined/generated three of the four possible input states as: 
free or free; free or in-used; in-used or free . 

The Forin reference has combined only one of four possible input state as: free and free . 

The Examiner agrees with the Applicants about this point; however, the claim languages 
do not reflect these limitations in order to distinguish these limitations with the Forin teachings. 

As detailed in the final rejection and the advisory action, to get the result as "free" from 
the inputs "free" or "in-used", the Forin applies the OR (i.e. logical union) operation as: 



Outcome 1: 


01 


OR 


01 


= 01 


(correct) 


Outcome 2: 


01 


OR 


11 


= 11 


(correct) 


Outcome 3: 


11 


OR 


01 


= 11 


(correct) 


Outcome 4: 


11 


OR 


11 


= 11 


(correct) 



wherein the 01 is represented for the free state and 1 1 is represented for the in-used state. 

B. The Examiner has focused only on "State 1" (01) and "State 2" (11), ignoring 
what would happen if the inputs to the logic operation include "State 3" (10) or "State 4" 
(00). 

It is noted that since the claimed limitation recites "maintaining an active map of 
information indicating in-used blocks and free blocks", as detailed in the Advisory action, there 
are 4 possible outcomes, or all 4 possible inputs; it is hence only the inputs regarding the claimed 
limitations in-used and free blocks read on Forin reference. It would not be proper for the 
examiner to give words of the claim special meaning when no such special meaning has been 
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defined by the Applicant in the claim language as the Examiner's interpretation of the claim 
scope is consistent with term used. 

B. Armangau does not teach or suggest "generating a summary map as a logical 
union of active maps". 

Armangau teaches the step of generating a summary map as "the bit map including a bit 
for each storage location of the production data set to indicate whether or not each storage 
location has been modified since the time when the snapshot copy is created", col. 4, lines 13-47. 

It is noted that, the step of generating a summary map is implied in the step of creating 
the snapshot copy as taught by Armangau. 

Armangau does not expressly teach "generating a summary map as a logical union". 

Forin teaches generating a summary map (i.e. a hierarchical bit-map 124, Fig. 8a) as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col. 9, lines 
31-41) of active maps (i.e. the bit map, col. 7, lines 13-18) (col. 9, lines 9-51). 

It should be noted that the two neighboring free blocks has two pair of free two-bit values 
01, 01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single piece of 
memory is free having a free two-bit value 01, which is as result of logical union of 01 and 01. 

Since the two references of Armangau and Forin directed to the same field as computer 
data storage and manage physical data memory using bitmap, it would have been obvious to a 
person having ordinary skill of the art at the time the invention was made to combine the 
invention of Armangau and Forin in arriving at the instant invention as set forth in claim 43. It is 
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within the scope of Armagau in view of Forin to employ "generating a summary map as a logical 
union" to manage allocation, deallocation, and reallocation of the memory blocks, and track the 
changes in allocation state via the hierarchical bitmap (as taught by Forin) and thus can be useful 
in maintaining in data storage of a data storage system a snapshot copy of a production data set 
including a multiplicity of storage locations in the data storage, where snapshot copy facility for 
a data storage system permitting continued host read/write access (as taught by Armangau). 
Applicant points out deficiencies of the Armangau and Forin reference singly. However, as is 
pointed out above in the 35 USC § 103 rejection argument, the Examiner has relied upon the 
combined teaching of Armangau and Forin. It is the Examiner's opinion that the combination of 
the two references does yield the instant invention. 

D. Armangau does not teach "maintaining an active map of information indicating 
in-used blocks and free-blocks associated with a file system". 

Armangau teach an active map as u a bit map for the data set" wherein, the bit map including 
a bit for each storage location of the production data set to indicate whether or not each storage location has been 
modified since the time when the snapshot copy is created . The data processor is further programmed to respond to 
a request from the host processor for a write operation upon a storage location of the production data set by checking 
the bit in the bit map for the storage location of the production data set to determine whether or not the storage 
location of the production data set has been modified since the time when the snapshot copy was created , and upon 
finding that the storage location of the production data set has not been modified since the time when the snapshot 
copy was created, allocating a storage location to the snapshot copy, copying data from the storage location of the 
production data set to the allocated storage location of the snapshot copy, placing a pointer to the allocated storage 
location of the snapshot copy on the list of pointers allocated to the snapshot copy, changing the bit in the bit map 
for the storage location of the production data set, and after copying data from the storage location of the production 



Application/Control Number: 09/932,578 Page 17 

Art Unit: 2167 

data set to the allocated storage location of the snapshot copy, performing the write operation upon the storage 
location of the production data set (col. 3, lines 23-55). 

E. Armangau does not teach or suggest "generating a summary map as a logical 
union of active maps included in at least two of said persistent point-in-time". 

Armangau teaches the step of generating a summary map as active map included in at 
least two of said persistent point-in-time as "the bit map including a bit for each storage location 
of the production data set to indicate whether or not each storage location has been modified 
since the time when the snapshot copy is created", col. 4, lines 13-47. 

It is noted that the step of generating a summary map is implied in the step of creating the 
snapshot copy, and active map corresponds to the bitmap indicates the modified state (col. 13, 
lines 58-65), and at least two of said persistent point-in-time correspond to snapshot track 0, 
snapshot track 1 in Fig.6). 

As detailed in the office action, Armangau does not expressly teach "a logical union". 

Forin teaches generating a summary map /i.e. a hierarchical bit-map 124, Fig. 8a) as a 
logical union (i.e. When two or more neighboring blocks are marked as free, they are 
automatically and immediately available for allocation as a single piece of memory, col. 9, lines 
31-41) of active maps (i.e. the bit map, col. 7, lines 13-18) (col. 9, lines 9-51). 

It should be noted that the two neighboring free blocks has to two pair of free two-bit 
values 01, 01 (See Table 1 in col. 7), then, after the step of coalescing (i.e. computing), a single 
piece of memory is free having a free two-bit value 01, which is as result of logical union of 01 
and 01. 
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Since the two references of Armangau and Forin are directed to the same field as 
computer data storage and manage physical data memory using bitmaps, it would have been 
obvious to a person having ordinary skill of the art at the time the invention was made to 
combine the invention of Armangau and Forin in arriving at the instant invention as set forth in 
claim 43. It is within the scope of Armagau in view of Forin to employ "generating a summary 
map as a logical union" to manage allocation, deallocation, and reallocation of the memory 
blocks, and track the changes in allocation state via the hierarchical bitmap (as taught by Forin) 
and thus can be useful in maintaining in data storage of a data storage system a snapshot copy of 
a production data set including a multiplicity of storage locations in the data storage, where 
snapshot copy facility for a data storage system permitting continued host read/write access (as 
taught by Armangau). Applicant points out deficiencies of the Armangau and Forin reference 
singly. However, as is pointed out above in the 35 USC § 103 rejection argument, the Examiner 
has relied upon the combined teaching of Armangau and Forin. It is the Examiner's opinion that 
the combination of the two references does yield the instant invention. 

F. Claim 32, The cited art also fails to disclose or suggest "deleting said particular 
snapshot, wherein said deleting involves for a block used by said particular snapshot, 
indicating said block is free in said summary map depending on a snapshot just prior to 
said particular snapshot and a snapshot just after said particular snapshot". 

It is noted that claim 32 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Armangau et al. (US Patent No. 6,434,681), in view of Goldstein et al. (US Patent No. 
6,665,815). 
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In this particular claim, the basis of the 35 USC 103 rejection is: 
Armangau teaches a method comprising: 

maintaining an active map (i.e. data structure, col. 13, lines 25-65) of information 
indicating in-use and free blocks associated with a file system (i.e. a list of pointers to free 
tracks, col. 13, line 66 to col. 14, line 7); 

maintaining a set of snapshots (i.e. snapshot copies, col. 13, lines 25-57), each snapshot 
representing a state (i.e. the bit map indicates the modified state, col. 13, lines 58-65) of said file 
system at a particular point in time (i.e. date/time stamp when the snapshot copy was made, col. 
18, lines 18-36); and 

maintaining a summary map (Fig. 6) based on an active map included in at least one of 
said snapshots (i.e. snapshot track 0, snapshot track 1, Fig. 6) (col. 14, line 62 to col. 15, line 
18). 

Armangau does not expressly teach receiving a request to delete a particular snapshot; 
and deleting said particular snapshot, wherein said deleting involves, for a block used by said 
particular snapshot, indicating said blocks is free in said summary map depending on a snapshot 
just prior to said particular snapshot and a snapshot just after said particular snapshot. 

Goldstein teaches "deleting said particular snapshot, wherein said deleting involves for a 
block used by said particular snapshot, indicating said block is free in said summary map 
depending on a snapshot just prior to said particular snapshot and a snapshot just after said 
particular snapshot" as in the following paragraphs: 

"Once the first succedent backup 131 has been created, the first state snapshot 1 13 may be partially 
deleted, as indicated by dashed lines in FIG. 5, and the base state snapshot 1 1 1 may be fully deleted. By "partial 
deletion" it means that the mapping metadata for first state snapshot 1 13 is not deleted. With the deletion of the base 
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state snapshot 11 1 and the partial deletion of the first state snapshot 1 13, it is possible to release blocks in the 
storage pool containing data unique to the base state snapshot 1 1 1 and the first state snapshot 113. In general, 
snapshots may be retained online for fast file recovery and/or deleted at a later time (col. 4, lines 41-51). As best 
seen in FIG. 6, a second succedent snapshot difference list 123 (S.sub.12) in state snapshots (i.e., 
S.sub.l.fwdarw.S.sub.2) is generated. A second succedent backup 133 (B. sub. 12) is created from the second 
succedent snapshot difference list 123 by examining the snap disk metadata and copying from the second state 
snapshot 1 15 all the data blocks listed in the second succedent snapshot difference list 123 and copying the second 
succedent snapshot difference list 123 itself. Once the second succedent backup 133 has been made, the second state 
snapshot 115 may be partially deleted, leaving at least the mapping metadata for the second state snapshot 115 
(S.sub.2), and the first state snapshot 113 may be fully deleted" (col. 4, lines 52-64). 

The use of the knowledge would have been obvious to one ordinarily skilled in the art at 
the time of the invention to combine the teachings of Armangau with the teachings of Goldstein 
to include "delete a particular snapshot; and deleting said particular snapshot, wherein said 
deleting involves, for a block used by said particular snapshot, indicating said blocks is free in 
said summary map depending on a snapshot just prior to said particular snapshot and a snapshot 
just after said particular snapshot as taught by Goldstein" because both references teach methods 
for maintaining in data storage of a data storage system a snapshot copy of a production data set, 
and the incorporation of Goldstein in the combined system would have enhanced the 
performance of the system by efficiently releasing blocks in the storage pool containing data 
unique to the base state snapshot and the first state snapshot, as doing so would give the added 
benefit of having the data volume restored by restoring the base state data with data blocks 
contained in one or more succedent backups as taught by Goldstein (col 2, lines 40-58). 

Applicant points out deficiencies of the Armangau and reference singly. However, as is 
pointed out above in the 35 USC § 103 rejection argument, the Examiner has relied upon the 



Application/Control Number: 09/932,578 
Art Unit: 2167 



Page 21 



combined teaching of Armangau and Goldstein. It is the Examiner's opinion that the 



combination of the two references does yield the instant invention. 



Conclusion 



9. 



This is a continuation of applicant's earlier Application No. 09932578. All claims are 



drawn to the same invention claimed in the earlier application and could have been finally 
rejected on the grounds and art of record in the next Office action if they had been entered in the 
earlier application. Accordingly, THIS ACTION IS MADE FINAL even though it is a first 
action in this case. See MPEP § 706.07(b). Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1 .136(a) will be calculated from the mailing date of the advisory action. In no, however, 
event will the statutory period for reply expire later than SIX MONTHS from the mailing date of 
this final action. 
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